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Unit 17 Practice Test: Electrochemistry

1. Under acidic conditions the bromate ion is reduced to the bromide ion. Write the balanced half-reaction
for this process.
BrOs; + 6H* + 6e — Br-+ 3H:0 _ i _
b) 2BrOs + 6H* — Bry +6H:0 + 3e be + 8,-03 v bH — Br + 340
¢} Bros +6Hz0 + 10e — Bry + 12H++3 0; 7
d) 2BrOs + 6H:0 — 2Br + 12H*+ 6 0, + 8e
e) 2BrOs: + 6H* — Bry + 3H20 + 3e

2. Balance the following redox equation which occurs in acidic solution.
NzH4(g) + BrOs-(aq) — Br-(aq) + Na(g)
a) 3NzH4+ BrOs — 3N + Br-+ 3H:0 + 6H~
b) NzHi+ BrOs + 2H* — 2Br-+ N; +3H;0
¢) 3NzH4 + 2BrOs + 12H+ —
3N: + 2Br + 6H,0 + 12H+*
d) N:Hs+ 2BrOs + 8H* — 2Br-+ N2 + 6H20
CeD)3N:H, + 2BrOs — 3N; + 2B + 6H20

[‘/Uzj'/q R /U;;L + M*%sz
(e + BrO; + bH—> BT+ 31012
SMaH, + 2 BrO; ~> SN, + 2B~ + CH,0

3. Which of the following reactions is NOT a redox reaction?
a) 2HgO(s) — 2 Hg(1) + 0:2(g)
b) Hz(g) + Brz(g) — 2HBr(g)
¢) 2HCl(aq) + Zn(s) — Hz(g) + ZnClo(aq) (" stays T+

H2C03(3CIJ — Hz0(1) + CO2(g) ¢—— [‘1‘ G‘Iﬁys /t
e) 2KCl0s — 2KCI(s) + 3 02(g) O stays a2~

4. Which of the following is the correct cell notation for the reaction
Hgp2+ + Cd(s) — Cd2+ + 2Hg(])

a) Cdé-|Cd || Hgt | Hg w

b) Cd |Hg:2||Cd|Hg R
(J>Cd | Cde | | Hez | He J) B
d) Cd | Hg || Heg| Cd Arode ' Cdsy —> Cd + 2¢

e) Hg|Cd]||Hgs?+|Cdz+ : 2+ o >
Cethode - ng + 2e ’Q%
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Standard Reduction Potentials at 25°C E° (volts)

Fa(g) + 2e- — 2F-(aq) +2.87
Audt + 3e-— Au(s) +1.50
Cl:(g) + 2e-— 2Cl-(aq) +1.36
02(g) + 4H*(aq) + 4e- — 2H;0(1) +1.23
Bra(l) + 2e- — 2Br-(aq) +1.08
Ag+(aq) + e — Ag(s) +0.80
Hg.2-(aq) + 2e- — 2Hg(l) +0.79
[2(s) + 2e- — 21-(aq) +0.535
Cuzt(aq) + 2e-— Cu(s) +0.337
Sn*(aq) + 2e- — Sn#+(aq) +0.15
Sn2+(aq) + 2e- — Sn(s) -0.14
Cdz*(aq) + 2e-— Cd(s) -0.40
Zn?+(aq) + 2e- — Zn(s) -0.763
2H20(1) + 2e- — Hz(g) + 20H-(aq) -0.828
Al3+(aq) + 3e- — Al(s) -1.66
K+(aq) + e- — K(s) -2.93
Li*{aq) + e-— Li(s) -3.045

5. Given the two half reactions and their potentials, which net reaction is spontaneous?
Niz+(aq) + 2e- — Ni(s) E°=-0.25V
Mgzt(aq) + 2e- — Mg(s) E°=-237V & Anoie
a) Ni(s) + Mg?(aq) — Mg(s) + Ni**(aq) . _
Niz*(aq) + Mg(s) — Mg?*(aq) + Ni(s) A : /mg /) — /149 + ,2(‘,’.

¢) Ni(s) + Mg(s) = Mg?*(aq) + Ni**(aq)
d) Mg2-(aq) + Niz*(aq) — Mg(s) + Ni(s) C: /l/’,‘ 2+ 2&-— ’ /u’, (5)

e) Mg?(aq) + Mg(s) — Ni(s) + Niz*(aq)
24 .
f"lﬁcs)‘*/\,’i“-—-—% /Vlg - Mg

]

6. Calculate E® for the following reaction:
Sn*(aq) + 2K(s) — Sn?+(aq) + 2K+(aq)

)

a) +6.00V d) +2.78V g _ -
b) -3.08V e) -2.78V A: :QKM) — 2K+ 2e ZasY
+3.08V Y s 2+ /S V
@ L.t Sa + Ze =9 5p , #51
Jo9V
7. Calculate E? for the following reaction: —0
2A13+(aq) + 3Cd(s) — 2Al(s) + 3Cd2*(aq) .
a) -2.06V d) -4.52V i S Cc[2++ Lo i
b) +452V @-1.26\/ A 3 Cdes % _ ‘ 4’0
C oAb S My )L
—/. 20V
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8. The standard cell potential for 3Sn#r(aq) + 2Al(s) —» 3Sn?+(aq) + 2Al3*(aq) isE°=1.81V.
What is Ecey when
[Sn*+]=1.0, [Sn2*] =1.0x 102, and [AI3*] =1.5x 103 at 298 K.

s 2 -
e & vy o~ [s2][4r ] [o1] ToosT
) 181V [Sr\“jg £l,\0(__{3

~l2

= 928 x/0D

O5% 2

Eeif;gzufi - - gt /ap@
Feer = 11 = 05""2 fog 995%/0 = /928

if

9. Predict the product at the anode when electric current is passed through a solution of KI.
(D 10 d) K(s)
b) K+(aq) e) O:(g)
) Ha(g)

frade 2T — Tusy ¥ 2¢ ,
ad 9/‘/9_0 - Chep)™ Y4H*+ Y& 123

b a §Coflede: (K +& = e
et HO ¢ 96— How + 204
twﬂs o ;;’2 2 t Z@ - 2(%)

10. If electric current is passed through aqueous LiBr, the product at the cathode would be ___ and the

product at the anode would be _

a) H20(D), Li*(aq) d) Brz(1), Hz(g)
b) Bra(l), Li(s) (e H:(g), Bra()
) Li(s), Bra(D)

24"-"(-'1—(,' a2 Bf—ﬂ—-—'? grg_[i) # 26:-
o Q#LD — C’g_(_ﬁ) o (//L/'L"" Llé-

Cath, de - L7 re — /. cs)
e 2/‘7110 t 28 —> /7(2(5) * ZOHP
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11. How long would it take to deposit 1.36 g of copper from an aqueous solution choppeulfate by
passing a current of two amperes through the solution?

2070 sec d) 736 sec .

b)) 1.11x 105 sec e) 1030 sec CJ'

c) 2570 sec l/

/-?é{gcl)'/mal Cu}é?iwv’ﬂﬁjcié,mc} /s - Zabé__s
| (63550 1ol Co [1mel & [ 2¢
7
2 amps

12. If a current of 6.0 amps is passed through a solution of Ag* for 1.5 hours, how many grams of silver are

produced?
a) 0.60g d) 3.0¢g

e) 1. S *
ég)iﬁgig ) 1.0g /u‘alﬁ{" ‘731 Aé
/5/\,\1&0%-“ ' COS ,(,.OC' [ meol €~ ’ /mi43 /07??79 B |
//lw‘ }/mi.a{ /S [?C,ch//wl a-//k\of% = Zé,?ﬁ%

13.  Zn(s)+ Cly(g,) = Zn’(aq) +2Cl (aqg)
An electrochemical cell based on this reaction has a cell voltage, E°, of 2.12 V. Which change could make the

cell voltage greater than 2.12 V7

a) add more Zn(s) ra
o + i
b) add more Cl (aq) ions [ZV'\L C[
@decrease the concentration of Zn**(aq) ions Q =

d) decrease the partial pressure of Cl,

22
¢ 1ok /o;@

Ec,e,u - EC&I( N

Qlec/pc«sfng Y'Z/l2+] A:’C/c’c«g:gg C\))

whielh  Mereeses Feetr.

Wednesday May 14, 2014 at 12:55:56 PM Central Daylight Time



